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^a)\z:^^^x. ntvx\t. mmm\zmnrc^wii.^n-^v% 

■i^miti!}^mf3ij^X. 3~4*W^b<> 3>0«<i;D$f*bVio nO^lt^&MN^ViJ^ 

(Dim^^^Kysi^iz-Dtix. w^M.^m<-^^rc^^ mmxh^mizmm-r^^ii 
mmmt. im^mxmmvxhj;:<. 2m&.±^mmiyXh^^\ 

^O0xm-^n^:^7.yT'^>mmi^(Dif^m^lyX\t. 20mPa-s (20c 
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e>«, lOmPa-s (lOcP) OT50W*b<. 5mPa-s (5cP)£j^T 

el RE5 0 0-SL, MmMMiW)^ ^m^\ 1 r pm. 2 r pm, 3 rp 
m, 5rpm. 7 r pm, 1 0 r pm. 2 0 r pmS.t^5 0 r pm<Z)^IlIfejS|g 
Tl 2 0#PBl-^O?g!l^b, fi3^®;&^5 0-6 0 %t73:'Drcmom^S^t:^^m 

H)^ & (XI) ^m-^n^^T. y T'ifymmmmizifi'i^ u v^. 

(NPR%) „ • • • (XI) 

ab. i^T©R^7&t>^^y^-eab?.::<ht*;&Vi,) 

±iB5S:(ix)05}^x>'Tif>ii#^*:<&'^wt-nt^, mmmizmnrc^^m;f<i^u 

^(XI){c43ViT, il:R5;?>^:7«y^T2bD, yO^-^n;^>^3 -ea5^m5|^<DJ}^X 
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xh^vS, n-yo5i^^vS> i-:/P5i?^->». ^h^z^^<Dmf}\ > 

imyvm<o'^y^yT'^ym^mz^n^^^mii\^x\t. 3-7 om.m%m 
^ai) -Tf^^ns^j^x^' 7if >si##^<^i^HP^jic t bT«> M^® :7 mm- 

b<> ^^v^T^P^^OW^UVio :7-/^?£#tf'b<o«, iim^#ty'fe®te:Jt^T2 
^ ai) R ^Rl>'n ffi^iSilMJ^-r -g) Z.t.\z^K>. J; $f jS?^^^1t. 

^(XI)T^$n^7fN7.:7T-fe'>M##<^*fiStbTJt> 20mPa-s (2 0c 

p) &,yxhn\m\zuwit.m^i)K mM^SL(Dm±.mmM,^'\SL(D^±.(Dm.^ti^ 

lOmPa-s (1 0 c P) OT*W*U<. 5mPa-s (5cP)OT 
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(NPRS) „ • • • (XII) 

^ an) n-s jj^T. :7 r-^ym^m-tnm ( 2 5 -c) TH#Ti5 § ;t 'mm 
m\zma'r^t:nmm^-xmmvxnm^(o^mM±.m'^^o 

m^\t.mmm^xmm'r?>rctb. nmm(D^m^^mzmtL^o 

mm\tf3:<. -Hiffi©«i^S<hbT«. T;i/n^->^, t;wp^, ;^j;i/2}^4^>';i^ 

\t. yyps mm. mm^ a^m^a)An^'>7n^d^$fiiic^^f.e>n§. z.n& 
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rn'RUy x. y^zym(D{i>f3i < L^mm^x^^-DX n x$>^mm. ^ (xi o 

l^^XR^7f)^X.h^->mX'h^Xnii)t4X$>^mm. 3S;aiI){C*3ViTR«7&Wy:/ 
0#^->S-e^oTn)&t3X«4T^S^3t. 5S:(XII) tc:*5ViTR«55itn-:/D3i^ 
=^^$^S'raboTn)^>t4Ta&§ajt, 5S;(XII)l;i:feViTR«:;&thU:7;u^PXbil^-> 
o T n ;?>^ 3 X« 4 ^^it, ^ (XI I) V^T R « >0«:7 x / ^ o 

h>^mimm\zmu'r^^7.y7'if>mmi^<Dmii.i^iivx\-t. (^\z 

O R' ■ . .. 

R' Y' — P — N — X' • . . . (M) 

I 

OR" 

Y' — p = N — X' • • • • (ay) 
I 
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M^^i. yym. mm> ^mm(D/\uy>7€m'^^itm\zm^f^ri^o 
^(D^-vh. mznmm(Dim.^mLzsmmt^m^M^<DAx\ y^mmsr 
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•t^s T>5^^>, ^y^)V. \£X^7.. ^DA. ^:U:/7^>, 5^;WK ^u- 

mm. ^n. -tuy. ^mi!)^^f3i^mi)^^M\tn^7cm<D{i?^ysi<t%im^^ts 
2m<DmmMf)mi^v\f\ ^rc. Y^3stOT««. mm. mn. ^uy^(D 2m(D 

yxumm(07tm^^ts2m(Dmmm. mmytm. mmzmm7tmif)m\zttf^iy 
<. mmm<Dimwmz^n^^-v\,t. wtm7bm^^ts2m<omm^. mmm 

m. p-^m. ^m. u>. mm. ms. mnp^'^fsi^m^^m^tn^Ttmo:}?'^ 

— P = (XVDI) 

I 
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o 

II 

s 

II 

o 



17 -olT 



(XK) 



yl8 j^l8 

/ 

— N OX) 

(^(xviii), (XIX), (n)fc:feViT, R^s^R^ni, ^ti'etm^iz—mo^mM 

^miU). aiX), (n)iC:feViT, R^=~R^»tUT«, ^aill) {CcfettSR 

<. Vi<o>^>^:*«SVi{cM?^-5ffi^T'feJ:V^o'5S:<xyin50R*s^.R-^«it^^ j&OC 
^ (XX) 0 R ^ « t R 1 « t ta:, SV^ fc:^-^ LT3^f bXViT t> 
^(XVIII), aiX), (XX)fC:feViT, Y^«~Y^»T^$n§»<hbT^^,iCaiII) 

mmz. mn'Rzsyx\^mm(D7Lm^'^n2m(Dmm&. mmitm. mm 
mn7tm'v$>^m'^iz\-i. mmm<D^±m^[^±-r^r:itf)mz0^i.\,\ ^tc. 
nim<Di&Mmmzmn^A^\t. wtm7cm^^ts2m(Dmmm. RzmmTtm 

<> u<-o-^^:fym\^^\zmfsi^mm-v%^^\ 

iCOCVIlDtClcfeViX, Z^ibT^, ■0«J^ti, CHR' (R'«, T;i/ 



34 



wo 2004/001882 




IT/JP2003/007352 



mm. mm. "nuy-^^^fs^^m-^^^mitn^Ttmo^j^fs^K th im^^t^2m<D 
»;&w^bVio ^fd. z^t. mm> mn. ±uy^(D2m<D7iim^^^xh^ 
^\ Wiz. ^i^xsxy.\t±:uy7cm^^t^2m<Dms m^m. m^\ttuy 

i&u^^mzmn^j^'vit. mm7Lm^^t^2m<DM. ikimmTtmffimz^^v 

•^n^^owj y^^tsm.mmf)m\z0^v^\ mz. ^oviid j:i:fev^T. z ^ 

Y^^jSLZSY'^-^mmTtrnx^^m-^iz^t. mz. mMmizmibxmnrci&m.^^ 

^^pmi^^xp^m^iz\^. np^<o^i:^^mm.mt(Dj^vmzpjr^v\^^o . 

Mill). ]SI:tXaVIII)~(XX)^C:fe^t§R^~R^ Ri5~Ri\ Y^-Y^, Y 

i«~Y^«> z^^m^m-^^t\z^v).^r)»mf3:mm. m-m-m^^zm-r 

^ (XI 1 1) xm-^n^^ikmt. ^ (XIV) xm-^ti^^T. y Tif 

x$>y). mxit. ^awx^'^M'^xyr'^ymmi^^^^^^^oM^miSL 
m%) it. ymmM-:&m\z^vm^-r^:iii7f)^x^^o 
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^jw'^-s.ji-iyay^u'^h^^y-f- (Gpc) y.\fmm^mi^ h ^ 

\ts ^aIII)©R^~R^ Y''-^Y^:BLnx^<Dmmxm^rc(Dtmm<Dh(Di!jm 
xmm\zm\tf^n^. 
^(viii). 5S:(ix). ^Oiu)x}tt^(xi^xm-^n^^7.yr^>mm^ms^ 

m^n^/\uy>iiy.\z^'ox. ^y.y T-^ymmi^xitmiii^co^mmfi^^p^fsi 

fsi^. mmmz/\t2^>7Lm^^t^^\:,-^mz:^\^^x\t. /\t2^>yi^:^)v<Dm± 

^xyTif>mmi^mf-^y^yT^>mmi^<Dm^mz^vf^;\u^>7€m(D 

■^^«<tbT«. 2~8 Oa»%/J>W^b<. 2~6 Om»%}^>^<fcD$?*b<, 
2 ~ 5 0 aM% J&^HtCl?* b 2 a»%*igiifTH. n^>7tm^^ 

fsi^rctb. mmmizmmvr:imiz^(Dmnmi!}^i&.'r'r^^hi!)m^o m/^u^> 
^(Yiii), 5S:(ix)> ^(xi). ^aii). ^aiv)T^$n^3fcx7T-tf>^# 



36 



wo 2004/001882 




!T/JP2003/007352 



(D^\ikM.tvx\tt. mizmm\t.m\^^ti'^. ^!k<D^mm(Dj^i!}^(o. ioox:sK±f)^ 

-^5 o^m%if)^^K>0^v^\ ^^m^mB^mmmn(Dm\zmmt^^iiiz^, 
nmm<DHik'miK(Dimm-m^mzm0^-^n^o mMit^mt 
n^mizmM-^ti^i)^. ^<Dim\tm\f^^-^m(Dm^'^mmm(D^\z^'DX 

i^m%&.±izu^^mm^mmmisi-r^^itxmm\:^n^-, 

5 im%&.±i(}m^ V < > ^ai) T^^n^^i^x :7 yif >^#:(d#* 

±-fy^\z0^ b < , ^ ai 1 1) T^^nsstt^i^ (XIV) xm-^n^ ni^ysyrMy 
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3 ii^m%&.±f)m^ b < , 3-80 J; o^f S b Vi, -^#»>o^ 

— mo^M — 

}du>x\t:^^jx.^u>m(Dm7i^y^jvA. ^jvu-^^. ^^)'f^vy'rv 
y^u-h. •^^)j:.^u>y^uy^u—h^(Dy^jVA'fym\zttfm.x$>^. 

^mmmm\zmm x^ s , 

— ^Ti^mmm^momm — 

-f >i§'-ry, ^^^y^^-^. ^-A--i$7^y, Mmy.ity./u ^)mM<DJFinm 
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— jEm— 

fi^^mMM^l^xmmx^^o mXit. V2O5, VgOig, Mn02> MoOg^ 
<D^mWtit<^. LiCoOz. LiNiOj. LiMn204> LiFeO^RtXL 
i F e P O4 ^© U A-^^lt-^m^fbi^. T i S 2, M o S 2^©^MiS^tltl, 

i?{t:i^ti. Fe, Mn, c omfN i i)^^f3i^mf)^^Mi^-^n^ 2mx\-t3m<D 
m^^m^^tsm-^ik^tmx$>'DX^^<. zom^. mm-^m^tmt^ l^ if 

e,C0yNia_,.y)O2 (^f. 0^<1, 0^y<li 0^<x + y^l). ^ 
]«<«^K©?in&fcMn^^T, L i Co02> L i N i O2. LiMn204 

mvx%j^^\ 

(pvDF). 3j?Uxh^:7;u:tDX5^w>(PTFE)#:«)«#tf e.n^o c:ne>cD 

5g^^J=8 : 1 : 1-8 : 1 : 0. 2 (®*Jt) XU'^X'^^o 
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— Mm— 

Tt)j;<. 2m^±^mmvx^^\^\ Mmoj^^tLxitt. mzmm\tf3:<. 

— t-v^-mmm — 

±m^(i)xmu)xm-^n^it^m^t. ^^^\z^j^^a^^^. ^^j-^-m 

n h>\§Emmmm^^m: • mm-^^rcm.^(D€^V'r-nmmizis\,^xi,mm<D^ 
-5 iz^±^(Dj^xmm^^$>^ Tc-A^. ±tE^^:^^-^t^ # u ^—mmmt. ^fsx 
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-m^ — 

mm^ u -T-ofi»^i^^^»tt. 1 0 b < , s o o ^i^A±/&t j; 

8 0~9 5««%:^W^b<, 9 0K«%3g|g/^>^'#lc$fSLVio 5j^U-7- 

tt^a^»^*#fc:$f*bvio Ti^uv-mmo^^fcti. mm<D^oiz^j'^K7Ax 
-mMM\z^m:-^^^mmizwj9-^j^:BLzsv^^j^^^iiKf^vfSi^^4^':ruh 
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xn;i/:^j-#:^— X5^1x>;^j-7j^:^-b(EC), :7°D tf l^>;^7-3}^^— h (P 

h^^^^xx^^jHb'&i^. 1 , 2 -v^ h^~>x^ >m'(Dm^jL-^M\:,-^mm 

OmPa-s (lOcP) OT/&W*b<, 5mPa- s ( 5 c P ) OTiO^ck 0 
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m^^m-r^ n^T^yy -^ymmi^ms^:;^ y t if >®is#® mmmz 

mji^Tj^x 7 7 if >si##:s:rjJ±iBic (IX) n^m^nr^T. y 7'^>mm^mp^ 
i^m. yx,y^i^m. :BLZSyym(D^P^<th\^^'mf)-^x$>'DX. ^R^tc^stt 

^^p-^< thi-D-fy^y^ymx^&iO. 0'fs.< t^m(Di-^ifi7)Vu^-ymmSy3:. 
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^^>\^^^ h<Dmmmh <Dmm^^. ^T.yr-^ymmwsaSTi^T.yr'^f. 
mm^m\ '^:^y7-^>mmmLn^s7.y7^i>mm^(ow^'^& 
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(■^^m-^^m 1 ) 

&rf<DJ;:v\zVX. T^^CaDxm-^n^it^m^'^^l^rzo THF 1 
5 Om-HzmB^(lU)\Z:^^^X±A^f)^C IT^^Jj^X:? T*fe?>^## l^U^ 
-r>^5;^7;!/1±^] (5 0. 3 g, 0. 2mo 1 ) tT:^U> (1 6 7 g. 1.8m 
o Dh^mX. 6 0X:X1 0^P^^^S$ii-;to^J5Si^T^l BF^X->'>^b. 

mzw\±vrcmm^iami^xm^m^v. j^v^tt-u >mtm^^miz^K)m 

^m^^^\ZfSl7i(iVrc^. V^K7Ayf^h^iy\^ (7 eg, 2mol) s 

ym^(ui)x^^n^^h^m (7 0. 3 9-6mmo 1 . }^m4 8%y^mco 

Ph Ph 

T 1 

Li— /N — Li 

Ph Ph 

N N 



Li— II I .N — Li • • • 0X1) 



P ^ P 



Li— N N — Li 



Ph Ph 
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7.^^ h;i'Tfi-NH0D^:ftJgl&fCj;^iiiIJ2:ViSg:JK/i)n 600~1700cm-' 

\z%^nfcifi. mmmm.^u^\mmmx^x. i o s o cm-' {c:c-N#i^^»j 
j::?eHTs®w^<3^nfeo -^fc. i^^mm.:^^\^-^m^'^ e r S e p t i 

ve Biosyst emSi^Ma r i n e r TOF-MSSg?&fflVi> ESI 

(D-r:tWb^#"r^X:J->n— 5 0~1 0 0 0©ISffl^:$^^L.fea:Cl^^ 6 8 1, 
625, 527, 429, 331, 233, 1 3 5 x'X:^>;t— tf— 

OTOct 5 LT, TiHicaxi I) •^m.-^tiM^'^m^^m^fz., *t", th f i 

'^-XM^m (5 4g, 0. 2mo 1) i:T:niJ> (1 3 9 g. 1. 5mo 1) 
TfiB^OKlDT^^^n'g.'fb'&^J (69. 8 g, 0.12mol, W6 0%) ^# 
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Ph 

I 

Ph N — Li O Ph 

II II I 

Li— N — P = N — P— N — Li • • • (XM) 

I I 
N — Li N — Li 

I I 
Ph Ph 

i^^. Ph«:7xn;i/»<^^-ro) 

Ts^^ h;i'T?J*-NH®^:ftigI&JcJ:§i|iJ£Vi®iRj&^l 6 0 0 — 1 7 0 0 cm"' 

\z.%^^tz.f>\ 1 0 8 0 cm-' {3C-N#^Jg 

tmmizMsmWi\z^K)^mvrciic^. 547, sse, 288, 190. 9 

r'if>mmm'^ti^^yir^:^;vnm'] (5 0.3g. 0. 2mo l)i:NaF[M 
Mit^^&m (5 8.8g, 1.4mol) t^m^> 6 0 ~ 8 0 'CT? 8 ^raljMSlE^ 

^tC, ±fB5S:(III){C:feViT^A2;0^^Fl?c&-57j^X>'Tif>il#'* (24. 9 g, 
0. imo 1), r=LV> (1 4g, 0.1 5mo 1) mS^mti ^} ^ (2 7.6 
g. 0.2mol) &THF 7 5mLfc:m> 8 0 t^-e 1 0 R#P^SJiS$ii-feo ^ 
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m.^%^\z.m^\^rd^. U^^'^Ap^b^^S^F (S.rg. O.lBmol) m^TL 

i5;(I)fC^ViT6 0(DA^©"5-^ l-C^d^NPhL i . b^t^T'Ti^^it'^mz (1 
9.7g, 0.06mol, iR^60%) <&#fco 

3 2 1. 2 3 3, 2 S0\Zi^'^U'^7.iry;^—\f.—^f)tmM-^tlk..^i\) 

^mxnM'^^m ^oyv ^{bK^sx@T# e. ti^ ^ (1 1 1) {c:}3 \^x±a ^ 

YXtb^'^T.-yrMym^^ (2 4. 9 g, ^. Imo 1), Tr:U> <4 2 g, 0. 
4 5mo 1) S.tXj^m;?!7 U A (6 9 g. 0. 5mo 1) )SrTHF 7 5mL{Ciin 

(19. Og, O.Smol) ^jD;^5I^P^4.5'CTSli&$ii:feo SiiS^T^> W 
J^a^SrfflV^TiJi'iS • WmV. t&IB^d) tC:feViT 6 -ZXDK^a^^^ 3 "^dm P h 
Li, 307&«FTS§'fb-&i^Y (3 2.6g. 0.0 67mol, IR2^67%) ^ 

5> 465, 388,290, 19 2\Ziz,'^fS.'^7.'ryn—\i—iffimn^nt:L. 
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^ (I) ViT 6 "C)® A ^ ® -5 -fe 3 'OfAN P h L i 3 -O^^F-V^^il^^m 

(D^m\t4 8 mih^^-fy^^S-DOL i 1 3 "^©NP h L i 

^ntc^t^m'Si. i?:(I)©6O0A^<D'5^3'055>tNPhL iTJ.0 3"::?*5FTa& 

T-kh— hU;i/ 1 5 OmLlCtaiB^CCVDJCcfeViT^A^^O^C 1 Tfe§Jj^X7 
CB^^'fb^xm^fcM] (5 4g. 0.2mol) ^iNaF IMMih^ 
nM] (5 8.8g, 1. 4mo 1) 9 O'er! O^raM^iEbTKJtEJ^ii: 

fzo Kmrnrmi. 5^9 e'CT^stc.tostssu i?:(vi)}c::fe(.iT^A='*tFTS 

2mo 1), TnU> (2 8 g. 0. Smo 1) mSmSkiJ^^A (2 7. 6 g. 0. 
2mo 1) ^THF 1 5 OmLJCinA> 6 0X:'V1 2 NFKMii&^iirfe, M/i&J^T 

^, U5^t>Ap^ h^^S^H (11. 4 g, 0. 3mo 1) )^Jn;15I^F^6 O'CTR^S 

ODA^^^^ l^Pj&^NPhL i 4-0;&?FTi5^{b'a'^X (2 2. 3g, 0.0 
.8 4mo l. mM4 2%) 

259, 190, 1 6 ^\zi<i'^u-^7.i'>n—}d—^i)mm-^ntzo ^ai) 

\Z^\^^X 5 A 1 ® "5 "fe 1 OT&tN P h L i XK^O 4 O}0«F T^-5'ft;-&t»0:«'^ 
MJt2 6 6Ta5D, Mb^tlJ^^e) lOOL i , 10(DNPhL i Xfi40©:7^;/ 

0#^ni't'fb-&i^fi, ^(II)0 5o©A^O'5-fe lo;&tNPhL iT5."D40:^t 



49 



wo 2004/001882 



:T/JP2003/007352 



T35^5f:x:7rif>^##: (3 7. 4g, 0 . 2mo 1 ), T:=iU > (8 4 g, 0. 
9mo 1) ^ScZSmmtlV^J^ (1 3 8 g, 1. Omo 1) STHF 1 5 OmLJC 

L.Wfe^m:^JU'^7A?&5Mtc:J;0|^bfe^.U5^'>Apth=^i^H(3 4. 2 g, 
0. 9 mo 1) ^in;^5^IS6 O'Cr^JE&^itfeo ^^SJ^T^, HJ^^^^fflViT 
^^SI-ltMb, t&l5^(II){C*5ViT5 0(DA^©-5"&3':3)?»^NPhL i-I?. 20 
>&^FTS^'fb-&^W (5 9. 4 g, 0.14mol, 1R^7 0%) <lr#feo 

5, 403. 326, 228. 1 3 0 ^C:fe^?&'7X:^>A— t!— i^^^MM^nfe. 
^(II)tc::feViT5 0©A^(7)5-^3t:)d^NPhL i ^VK^ 2'OifiF-V;^^^^m 
(D'^^mit 4 2 4 Tcfe K) . M'fb'^t'J^'^ & 3 OOL i X^* 1 ~ 3 -^CDN P h L i 

^tlfc^-^mt. ^(II)C0 5"C>©A^©'5-^3O5&tNPhL i T?^'::^ 2 ::>diFT 

mmmi) 

:7;i/:tDX5^U>(PTFE)<fc^8 : 1 : 1 ©#J^ (MSlt) • il^b. 

^i@^tis:Hi^^->^i/-h*-emxbfem. mmnm (ioo'-i2 0'c) ut 

iE^«M««2 OmgTfa&'So 
:^MJc:«, U^^^^AfS Oi:*0. 5 mm) 1 6mmtc:fr-&^Vi;^%(D^^S5ffl 
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tCDm-^U (#ait: PC/'DME= 5 0/5 0) \Z0.2 5mo l/LClsDOJi 

b, CR2 0 1 6m<D^j9-^j^i'Amm ($¥7Knmm I'Amm) ^i^rnvtc. 

■m^mmfi^^j i s k 7 2 o iizm\:^rcrfmmm:^m\z^vmmvrzo mm 
^m, 1 {c^-To 

sEumzif^vxo. 2 c(D^wxnnvtdm\z%^n^-smMmz^^^x.^m 

■m^i^^mm.vx\^}^m.(D%^^w-^^nM&.iivxnm\^tz. 

±IHm?&<£> 2 5 X:<D±%-r. 1 mA ( 0 . 2 C) ©^«35f£T 1 . 5 V (TRimjEE) 

l^l^mi^ S i Ogi^-h (.^WMM.. l 2 7mmX 1 2. 7mm&U 

^M<^T;V5mT1i5ibTg3£BltB<i:U ms i02->-htc:MtS«^l. Om 

5mm. iSI$4 5 0mm> ttS4mm<D:^f ^XJfe^j£|[j;7&>e> 1 0 0 ± Smm®;* 
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